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Summary 
Parasitic weeds of the genus Striga (Orobanchaceae) are a major constraint to agricultural production in the 
semi-arid regions in Sub-Saharan Africa. Therefore, Striga hermonthica’s current and future distribution needs to 
be estimated urgently in order to better and more efficiently target available Striga management strategies. 
Using innovative GIS-based modeling complemented by greenhouse and field studies, our research aims to 
better understand the present geographic distribution of Striga species and to predict potential future 
expansion areas of these dangerous weeds. Parameters determining the presence or absence of Striga were 
analyzed and available data complemented by new studies on Striga ecology and seed bank dynamics gained 
at the University of Hohenheim and ICRISAT, Mali. 
In order to provide managers and decision maker with a useful tool to take precautionary and palliative actions 
against the menace of infestation by invasive or parasitic species, it is important to assess the possible future 
distribution of such species, especially in vulnerable areas where the parasite has not yet appeared. 
Based on the present geographic distribution and the factors affecting it, different climate projections have 
been applied to indicate areas that will become susceptible to Striga invasion in the future. Datasets on the 
impact of climate change from IPCC workgroups have been used as basis for this assessment, combined with 
information gained from field trips, herbaria assessments and literature. The results of this study show trends in 
the potential future distribution of Striga hermonthica, but also indicate areas where the methodology can be 
improved and refined to allow more precise and reliable predictions. 
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Zusammenfassung 
Mit dem Ziel der besseren und effizienteren Umsetzung von Unkrautbekämpfungsstrategien wurde die 
potenzielle zukünftige Verbreitung von Striga hermonthica analysiert. Parasitische Unkräuter aus der Gattung 
Striga (Orobanchaceae) stellen eine der wichtigsten biologischen Schadfaktoren in den Sahel und Sudan 
Regionen Afrikas dar, deren zukünftiges Verbreitungsspektrum und Reaktion auf einen möglichen Klimawandel 
dafür untersucht werden müssen. Um dies darstellen zu können, wurden für diese Arbeit GIS-basierte 
Modellierungskonzepte mit Daten aus Feld- und Gewächshausstudien hinsichtlich der ökologischen 
Rahmenbedingungen und Samenbank-dynamiken kombiniert.  
Besonders in Regionen, in denen diese parasitäre Pflanze noch nicht aufgetreten ist, ist es wichtig, Werkzeuge 
für die Entscheidungsträger zu entwickeln, die in der Lage sind, besonders anfällige Gegenden zu erkennen um 
dort frühzeitig Quarantäne- und Bekämpfungsmaßnahmen umzusetzen. Ausgehend von der momentanen 
geographischen Verbreitung und den zugrunde liegenden Klimafaktoren haben wir verschiedene 
Klimaprojektionen benutzt, um solche Gegenden zu identifizieren. IPCC-Datensätze zu möglichen 
Klimawandelszenarien wurden in die Modellierung integriert und mit Datensätzen von Felderhebungen, 
Herbarien und Literaturrecherchen kombiniert. 
Die Ergebnisse dieser Studie zeigen mögliche zukünftige Verbreitungsgebiete von Striga hermonthica und 
erlauben uns, die zugrunde liegende Methodik weiter auszuweiten und zu verfeinern, um genauere und 
verlässlichere Vorhersagen treffen zu können. 
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1. Introduction 
Parasitic weeds of the genus Striga (Orobanchaceae) cause considerable yield losses, especially in the 
savanna regions of Sub-Saharan Africa (SAUERBORN et al., 2003). The geographic distribution and the 
infestation level of Striga are steadily increasing, particularly in Sub-Saharan Africa (EMECHEBE, 2004; 
EJETA, 2007). There are different explanations for this trend such as trade and transport of 
contaminated seeds, cattle movement between fields, dispersal of Striga seeds through wind and 
surface water flows and lack of knowledge and means to control Striga (BERNER et al., 1994). The main 
driving forces for the increase of the Striga problem, besides convenient climate, however, are (1) 
reduced soil fertility (SAUERBORN et al., 2003), (2) increased land use, mostly on depleted soils and (3) 
expansion of the area cropped with susceptible host crops (GRESSEL et al., 2004). Future climate 
change may further influence the geographic distribution and invasive potential of Striga as habitats 
suitable for Striga growth might expand and/or shift to new areas (MOHAMED et al., 2006).  
As Striga is a major constraint to agriculture of the semi-arid regions in Sub-Saharan Africa, Striga´s 
current and future distribution needs to be estimated urgently in order to better and more efficiently 
target available Striga management strategies. Using innovative GIS-based modeling complemented 
by greenhouse and field studies, this project aims to better understand the present geographic 
distribution of Striga species and to predict potential future expansion areas of these dangerous 
weeds. Parameters determining the presence or absence of Striga will be analyzed and available data 
complemented by new studies on Striga ecology and seed bank dynamics gained in green house or 
field studies at Hohenheim and at the International Center for Research in the Semi-Arid Tropics 
(ICRISAT), Bamako. 
As Striga is mainly a problem in Africa, we decided to take two African countries as reference sites. 
First choice countries are Mali and Ethiopia, because of their wide range of climatic conditions 
(various precipitation and temperature gradations) and very diverse cropping systems. Based on the 
present geographic distribution and the factors affecting it, different climate scenarios have been 
applied to indicate areas that will become susceptible to Striga invasion in the future. 
Among the recent challenges to ecologists the prediction of occurrence for potentially dangerous 
species such as pests or parasites has become vital because they represent a threat to health and the 
access of food for an important number of human populations over the world. This is maybe also 
manifested in the appearance of multiple species distribution models (SDM) in the last two decades 
(GUISAN AND THUILLER, 2005). Following that pathway, the aim of this document is to provide an insight 
into the possible future distribution of the dangerous parasitic plant Striga hermonthica for the 
African continent, under the framework of climate change for different emission scenarios. When 
modeling the geographical distribution of any species, their basic needs and preferences must be 
acknowledged a priori. This is typically achieved by recording georeferenced data in addition to a set 
of environmental variables measured in situ (PHILIPS et al., 2004). Species distribution models (SDM) 
are able to calculate the relationship between the documented occurrences of the species of interest 
in the landscape and the environmental/spatial characteristics at the sites they were found (ELITH et 
al., 2011). By doing so, we can aim to estimate or predict any species’ potential distribution under 
particular circumstances when the right assumptions are met. In this sense it is important to highlight 
that this potential distribution alludes to the Hutchinson’s fundamental niche in a narrow sense and 
comprises the suitable conditions for the species survival. Species will be effectively recorded in areas 
where they were able to remain after colonization; this is regarded as the realized niche of the species 
(ANDERSON et al., 2003; PEARSON AND DAWSON, 2003; GUISAN AND THUILLER, 2005). Realized niches (realized 
distributions) can be estimated by removing the areas where the species is known to be absent. This 
absence is often a representation of other ecological interactions such as competition or impossibility 
for dispersal, even anthropogenic disturbances (PHILIPS et al., 2004).  
2. Materials and methods 
2.1 Data availability 
























































































































 future that 
rget for fut
ng-term ob















ios for the y
rrence data i
sity in West A
riga hermont
e called co












p to the ye
tainties that
ce to the i










 to predict t
ear 2020 for





res and in M























s in this ma
he potentia
 the whole A
 









e that the 
ibution (PHIL
fully thoug
ng of our ta
imate chan
7).  

























IPS et al., 20















e such as 
SON et al., 






). For the 
011). The 
formation 





s for the 
 minimize 


























































in order to p
ictions and 
a graphical
ed in the M
les to use by



















 related to a
picion abou
 points) wa















m would fit 
er left corn








ILLIPS et al., 
, 0.954. For 
ata would h

















t by a light
 as a random
mbolized t
our data. Th
er of the g
ining and t
ck line - w
tribution m
(ROC) for trai
ds to the mo
e west subgr
OC) als graph














ned for a m





 well our 
 grey line (F
 test, so th
he predicted
e more the 
raphic, the
est data. In 






ure of the 
is investigat
 data, this 
 a better pe
 of contrib
l, March 13-15





 for the tot




lt but a 10 
tatistical tes









the case - t
 data, also sh




















ests was to 
d. The rece













 for 97 % o
han the ran
 model a s
hweig, Germa
s selected a














 we set asid
d the fit of t
s how a mo
ining and t
forms to p
g or test lin
d model wo
a under curv














ere run in 





 data we 
tential of 
ion curve 
009); it is 
e 25 % of 
he model 








ly of any 










































ty (48.4 %), i
ential Distri





s for the sp
tial distribu
hat the spe
 to our sam
to a much h












 the path fo
among trai








s (1950 - 20













s for most 
hermonthic
ion scenario
 maps can b





9). In the 
pitation of 
st cluster alo
 (21.8 %) an
iga hermont
r the potent
 the total s
00). Compar
amples, dif












a, but also, 
s, for the 




, the score 











sis did tell 
 total samp
sent on We
n Figure 1. 


















ion of the w
ion of Striga
 modeled u








ns will be di











 the model 





sing the 19 
odel runs fo































 Figure 1, t










v, 434, 2012 
 the final 
riate was 
AUC as a 



































































1). In our p









nd create a 

















d model. It 
h in this ca
































l inputs) of c



















t likely the m
d Weed Contro




s of the sub
ooking at th
ted a bias. 
hus both m
hoice for th
 study case 
background
ta to an “un
eas where t
 occur as ba
































 not lead 
n. Also a be
of backgrou











t for the A2A
r Klimawande
triga hermo






























lso had an 
ent prepare
 African con
 space. A wa
nown, that 
roject the p
 It wis recom
terns of dat
different s
n of the ba
rrounding p
 be projecte
ces in the 
and the tw
recipitation
r Striga is r
 moving fu
 reduce the








int in the 
ilarly. The 
impact on 
d by ELITH 
tinent so 
















25. Deutsche Arbeitsbesprechung über Fragen der Unkrautbiologie und –bekämpfung, 13.-15. März 2012, Braunschweig 
636 Julius-Kühn-Archiv, 434, 2012 
for A2a scenario. This means that not only Striga is less likely to be found in these places, but also its 
host crops will face more adverse growing conditions. 
Assessments of the potential future distribution of weeds such as presented in this article can be used 
to improve crop and soil management systems in areas that could become susceptible to Striga 
infestation. The methods developed here can help to establish medium-term management strategies 
for extension work in future hotspots and raise awareness of potential threads to food security in Sub-
Saharan Africa.  
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